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.ltt'nut ('lttulün(. .l
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()[rscl'vctl litl¿tltlclotltrlrllor'rs ítl)l)c.u to lrc l;rr'¡¡tl in llillll lrc;rl llorv rtrcus untl lorvc¡ ir¡
lorV llc;ll llo$' lìtclt:r . (;c(rlc(:lotìic irttr:tplclltliott il., ¡rro¡lo:;crl ltt t:x¡rlilrrt .r !()ue l,tli()n
t:oclliciclll 0./7 [rct\vtcrl llì(] ltt:itt Ilorr vrrlrrcs:rrrrl llrc ¡1r'uvity tirlt: r't.sirlrrcs.

As tlrlìrrrrr,rçtit's rltr ruiui.olrscrr,;rrlitrr l),ucccnl scr lu¡riorcs crrr tilt:irs rltr lrlltl llr¡ro lúl
llli\'() ('lllcllorcs r:llì íil('it:, tlc b:tixtl llt¡ro ti'r'lt¡ito. IJlll;r irrlt,r¡rrcl;rç.1ìo r)('()l('(.1(ì¡i('iì ó

l)l()l)()slil ¡t;tnt cr¡rltt:ltr o ¡¡t.licicrrtt rlt't.o¡reltrçli9 rl¡ 0.7] clrtr.c tls ylll¡t.t,s tlr.f lr¡xrr
li'lttlico t'os Icqitlr¡ç. tlt: grlrvirllr.lc;r:,s¡L.ittrl,s lis rrr.'i's.

('l r ltrlrrzitlo ¡rt:llr l{t'visllr)

lN't'Rot)( ("t t(tN

'l llc t';rrtlr titlt'r, ¡rlrcrrorrrt:rur rvt.tt.lllrrrrlV ktrorvrr rr¡r
Irt ¡¡1¡11, to l:ill()lt()ntct:;, gt:tltlt.l;ll,ltj;ut(l ¡itttvirtrt.ltirl:
irrrlcctl, lllt: lirl¿rl llt,ìvititfi()rirl clfct:t is ¡rr.irrr:rrily tlrrt: t.
llt( ittltitr'lir)il ()l llì(ì Sil¡r lurrl llrc \l(lo¡t. Il0rvuVt.l . sillct.
lllc rv¡rtt'rs nt()vc irntl tltc "soli(l (Ì:rtlll" is r¡ol ri¡,rrl, tlrcsc
li(lr]lt (:lillr;c lr ¡r'tli:;triltrrli0rr ()1 il¡it.\sc\ tlrlrl it¡ il:,cll'
ptt,tluccl:it:r:rlntllrrt,lirl¿rl cllccls, tlir.cr:lly llrrorr¡1lr tlrt.
.tll¡ltcti,rt ()l llt(.\\llr:t rììitsscs tn.r,crl lry tltc or,(:iìni(
litlr's lntl i¡¡tlircc(lv llrro¡¡¡,1¡ llrt llcxruc ol lllc t.rusl
u¡rrlcr lllc l.¿ui¡tIrltr lrr.rtlirrg ol llrcsc rr,¿rtcr ¡¡Lrss,-.s. lil
:i()nì(Ì iu(.¿ì\, likc Nolllr ll¿rslr:rrr llllrzil, Nlt:lelrior.cl ;rl.
(l9¡.|6), lirr¡',llrrrtl, S¡ririrr or llrc l,lrr:il'itr lsl;rrrrls, tlrt:sr:
r:l'lì'cl:; irrt.r¡rrilt l¡tr'fÌc lurtl cir¡r rt:lt:ll s()t¡tclitìì(rs l0
tttictogitls. 'l lr,:rt. "i¡rtlilt:cl" cllccl:i lutvtt nr;rtlc
()(:ciilr()tititl)lìt:r's trls0 il10¡.r' irrlcl.cslcrl irr tlrr llr litlt:s
¡rlrcnorttcrr;t.

ll()$,t:vt:r ¡it.()lccl()rrirr slrr¡ctrrrcs tlilfcr. ilt tlrt,il
l(:lil)()ilsr: lo ll¡c ¡'¡¡rvilitli()¡lirl .tlllit(ìlioil .'l [Vlrl0lt ittttl
litlrr. 'l'lrcsc tlif'lì:r r:rrt:r:s, cx¡rr.cssctl its li(lirl itrro¡lllrlics,
totll¿¡i¡¡ ir rrrrir¡rrc i¡¡lorrl:rlio¡r o¡r f llc rrrolrility ol ltrlgc
tlcttp st:irtcrl l¡tlcltl i¡¡lronro¡,,crrt:ilrcs of lllt: llutlr 'l lrtt
lrl¡tl)()sc trl tllis l)lrlìct ili lo slrorr llr¿rt lllt: lllrrlll llrlt:s
¡rllcttorttcrtlt lr¡c trll;() irttt:tcslrtt¡Ì ltlr ¡it.olcelr)llt(.iilils
I llr otrlllt lt co¡ I cl;rl io¡t lr¡¡ 11,¡¡¡, I irl;rl lulor¡llrlics trntl,
trrrrrt.lv, llt:ltl l lorv.

' ( t'¡rtll rlc ( ii'o¡rlr1,,tir¡rrt lnt(,r n(
" ( lt,rtlrcrr¡,lr,¡rlilic l.Nl(:i.

1,,^t{'t il t'il)t,ts

In l()'/ì, tltt' Iìoy.rl ()lrst'rvlrlory ol llt:lgirrrn,
( ()rìlìürirtirr¡,, *,itlr lltc l¡ltclìitli()tìill ( cult(' lor lltrllt
litlcs (lt'll l), stiurc(l ir "'l'lrrrs Wor.ltl lirlrrl (irrrrity
l'r'ol ilt"' rvlllt lr i:; :;t ill t tlrrt irrrrrrr¡',.

I l¡r ro rrorv, l0() lr:rrr¡rrrriuv lt(litl lll.it!ily sl,rliorrs ilt
r\l¡iclr, Âsiir, Arrstltrli¿r, \tltrllt l,lrril'itr ;trrrl St¡rrtlr
r\ttrcl¡c:r llirvc llt:crr cstlrtrlislrcrl, lllclclrror.cl irl. (1l)li-l).

lllrcll slirtiorr is r¡¡trirrtlintrrl irr o¡lcrlrtiolr lìrr it ¡r¡¡ ¡1,,¡
()l l;lx ¡n()tìllls corrllrurous t cc()r(linp willt it [Ìtitvintctcr
(( it orly¡l.ulllt:r.l rt¡ l,ir('()slc ll,orrrlrc¡lt), it (lltíu tz cl()ck
rr¡rtl |cc.lrlt:rs. ()rr c,rclr ctlrrri¡rclrr ¡ lu¡r(líuìrcrìlirl sl¡rrion
I.rs lrt:t:'t:sllrlrli:,llctl lo r.()rìtl)'t(.llrc gr.lrvirrtcfcrrì íut(l
rlrc.:k lltt: rclilrlrility ol tlrcir.c;rlillr.irtirl¡t sillr r.t.s¡lrtr:t to
lltt: Iunrllrnlcrrlltl slirtiorr I Jct:lt:, l)t¡c;rrrrrc ( I975),

A st:l ()l (lillít t:tlllt:ctctl rvillrirr sir lnorrllts ol'
{rlr\('t\/itti(ìn lrllos,l; ll¡tt rlclcl.ruiturlio¡¡ ol ;rru¡rlittrtle
rttttl ¡rltitst: ol lrirrr.lll¿rilt litlirl wirv(:,\: lìrr¡1,rrr tlrc rliru.rutl
(rrborrl 2J lrotrrs) lltuttl , lotrr ilr tllc sr:rni tlirulr¿rl (irlror¡l
ll lrorus) lriutrl, ¿rrrrl orrc irr tlrr: lur tlirulutl (ttborrl lì
ll()tll\) l)'tll(1.

'l'llcsc olrscl vcrl trrrr¡rlilrrtlcs lurrl ¡rlltsr:s ir¡.c
cortr¡rirrcrl rvrllr tlrc corrt's¡lotrtlilg (l¡tllr c¿rltullrlctl orr Ilrc
ll.tsir; ol lltc tirl;rl v:uiitlio¡l ,rl Al¿rvily ol lr tl¡t:olt.lic:rl
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fr¡r'llt nlotlcl lttttl tltc irrrlilcct titlal r'¡ti¡tlions ol ¡ltltvily
cluc trl irlttaclioll itttcl ltlitcling [ry tltt: ttlttcs¡rotttlittg
occu¡tic Iitlt',

'l'ltc tllcr.l¡clic¿tl l'ì;tt'tlr tlttltltll lr,ts bcctt rlcrivr:tl by

lvl¡rloclcrtskv ltì(l is cottsistrtt¡1 ol' íìlì occlt¡llcss clltslit:

rrot¡-viscous [ì;rr tll rvitll li<¡rritl eclrc.
'l hc Sclrrvitlcrski (l9tÌ()) t:otirl¡rl ttta¡rs ltavc bcctt

¡rlt'rvctl lo bc itlr cx(ì(:llcllt rv,ltkitlg stittttl¡ltl lot tlrc

occ¿ullrì liclcs. lrrtlilctll t:l'l'ccls lll(ì c\/llltliltc(l ¿tect'rtlittP lrr

I lrc l)r'ocrr(lt¡t c llcr'¡rlrt¡l¡rctl l,y ¡i1¡1 ¡ 1:ll ( I 9?l). 'l'lttr

(ìr'(:cn's lìultttiotts ¿lrc ct)llll)tll(ì<l l'tll lt (itrtcrtlll'rg-llrrllclr

nlotlt:1. (ioltt¡trtlitliotts rtsitt¡l (ll't:trlt's l'ttltctiotts tlct ivctl

lrollt tìt()tc rccclrt Lttrllt's nroclcl tlo ttol slrtlw lllty
si¡lrril icitrtt,li l'f'crcttcc.

'l lrc rllrtrt r:írtt bc irttctllltlltltl cirsily bl ttsittg tlrc
sirtt¡llt: r,cctoriltl tt-¡rtt'sctttitliott 1'.ivtllt irr lrig. l. Irr tlris

l)ll)L:r', \\'(ì rvill rrsc lltc tt:sttlls c(tllcL:l'llilì8 tltc tttltill
t*'t'lvt' lt,rut lrtlc lvll. csst!tìli¿tllv bccltttsc tll its lirrgc

ltnr¡rlitrrclc ¡.trrtl ils gottcl clcfirtitirltl ¡tllcr'(i tt¡o¡lllts ol

rìrcarsur'(:lucrrts lts tlittrtt¡tl tt'itvcs llltvc ¿tllo ¿llltlllittttle ltl

llrc c(lr,tittol illttl vct )' sttlitll ltttr¡lliltrtlc lll ll't)l)i(ìiìl itrc¡ls'
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'llrc irr-¡rlr;tsc .ttttl t¡tt.ttltitltttc clil'lctc¡tccs bclncclt
¡[rstrr vcrl ;ttttl ¡rtccliclccl litl¡rl cl'lccls :trc, lor ttìost

r.l;rlitrrl; , ttol l:ttgct llltut t;olltc tcttlll; ol'tttir'toglls, tlltf
is llrc lcvt:l tll lllc ittstt't¡lttcttl:tl rroistt, lJi¡i. l.

ll llrr¡: s(:('nts lltiìl lltc olrsclvlrtio¡rs fit irr ¡'crrcllrl
tittlt('r' \\,cll rvillt rltlt¡cs tlclivctl l'rorrr tlrc llrcolclit:¡rl
L,trtlr t¡rorlcl \\'illr lr t:olrt:cliorr lor tlccíttr ltltttlin¡:,

c;rlt:r¡llrlt'tl lrorrt Sr:lrrvitlclski rrtit¡ls.
l lorvt'vtr¡, t ltct t: ;tt c sorrtt: lltlg,ù irt ¡tltust tli l l'clc¡tcc,;

rvlliclr rvc rvill tly lo trlrttitllrlc.

I'Rl,,sl,tN't Â'l'l( )N ( ) ti'l l I I,l l,;x I't,lRlM liN'l'^ l, l)A'l'^

'l'lrc l);r1.r lJ.r¡lk ele:rfctl lrr' tlrt: lr¡lt:r rrirliorrlrl ('clrlcr
lìl li;lrllr'l'itlt:s, l)rrt:;unrt: (19¡ì.1), is rrst:tl . Ar; it lrlrs bccrr
llrtorclir:rtlly <lisr:t¡sst:rl irr lVlclrlriol ;rntl I)t: llct:kt:l'
(l!,)tl,l)tlrt: ri¡tr: (ì()ntl)()tttÌnt ol llrc tcsirlr¡c vcctor (\, ¡) ir.

r:lt:.r¡ly itttlc¡tctttlitttt ol' lltc nlotltl r:ltost:lr lìrr lllc lrotly
lirlt:s t:orrt¡rrrlirliolrs t:.¡1. lVlt:lotlt'rrsky (1,)fil) trr W;rlrr'
(l9til).'l llir t:lroir:t: ivill tluly:rllccl lllc Iì rcctol ;urtl llrur;
orrly I lttr (ìosin(r (:()ntl)(rrrcrrl (lii¡i. I ). Âs ;tllctrrly sliìt t('(l
tltc cottt¡ttttr:rl loltrl vccl()r's 11., À) itlt: itìs(:nsilivr ttl tllc
lilrrllt's ¡ttoclcl trl llrt: 0. I lliitl lcvtrl. 'l'lrc lrislo¡ilturrs ol'
lri¡.l. -l irrtlir:;rlc llrt: r'ortsisltrncv rll llrc ollsclvirliorrs Iol
llrt: sirrt: ('(ìnrl)on(Ìt)l rvlrlc lltc rvitlc r;c:rllclirr¡', ol'lltt.
(:or,in(' (:oilìl)orì('ltl (ìlUt trc ltl tl rlrillcrl ltl l lrt. ll:tt l lt ¡ntltlcl

t¿ /

t 9!)

Witlr rcs¡rcct lo (ltis, rvc cliscurtl f'crv otrscrr,¡rtrolrs
( 1.ì slrrlions ilr lìitl. J) lìrr rvhich lX sirt¡l ,.- , t¡*.,,
consirlcr iug srrclr l:rr'¡¡c vlrlrrc :rs rluc to irtslrt¡rnt:ulttl
cll(ìcls.

I;i8. -ì tlislrl;ry tltc irt ¡rltusc ¡t'sitlrrcs ort ¡icogllr¡rlricll
rrrr¡rs irr ol rlcr. lo ¡'.ivc sorrrc gloh;rl ovcrvicrv ol lhc
rc¡iiorurl l);tllcr¡r\ ol tlrc liil¿tl lt:sitlrrt:s.

l'osilivr: viìlucs ()l'\ cos¡ irrr¡lly lrrr irbnolrrrllly lriglr
r'('sl)()rìs('to tl¡c litlirl vitrilttions ol ¡1r'lrvity rvltilc ncglrlivc
X ctt:;¡ inr¡lly rtn :tltttrturt;rlly lrlu' r't's¡rorl;c.

( ; t.:()'t'tÌ( l't'oN t( | I N'il,:R t, t{ t,:'l'A't'lo N

I lorrr tlrt nritl)s ol lri¡1.,1, it lr¡r¡rc;rrs tlr¿rl lhc tr<lal
iill()nìltlics iU(' n()l nrrrtl()rrrly tlistlillrrlt:tl bul s(ìcnì l()
ilttlicirlc locltl tt cttrls.

'I'lrc clr;rilr of ¡rositivr'lrrorrrirlir:ri lr¡ns lro¡rr tlrt:
\olrllì w(Ìslr'ilr ¡llrIl ol ('ircrrrrr¡Irt:ilic ntrlbilt: llcll, lÍlrrr
l¡ttlo¡rcsiir¡r lrrclri¡rcltr¡¡o, lltrorr¡ilr Ncrv (iuirrr:l ¡rntl
llisrrllrtck rrlclti¡rcl;rgo ltl) lo N(:w Zctrlrurrl , Irill..l;r.

Iltt:st: iu(Ì iu(Ì¿ts ol lillcnslvL: Iccl()nlc itt:ltvtly
rrrt:lrrrlirrll vtlltlrrrisln lrr¡tl scisrnicity.'l lrc rrr¿tirr Irrtils lrrt:
,t ltol ;nrtl rcllrlivcly sll:rllorv itsllt(Ìtì()sl)lt(:lt:, irr llrt:
lifltosplrc¡c, tcnsiltr slt(:ss trrrrl tlcr:p rrr;rior l:rrrlls
rcrrclrrrr¡Ì lll(Ì lol) ()l (ltc lrsllrclr()s¡rlrt.rc.

\\

M. tlt.'l/ack¿t, B. Du¡:att¡tc,l' Mclt:l¡ior, Ol¡. Poitevtt¡;ttttl M. Vart Rttyrrrbeke
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lr;rsl Âlrrcir, l,ig..ìlr, cxlrillils irls() rirtlrcr l)()siliv('
iur()ilìitli(Ìs IIrlnt lltc Nilc V¿rllt:y ul) lo llr() [Vlrlç:irtttllir¡tttr,
irrclrrclirrl,l, IVlltl;rtiusclrr'. 'l ltc lrlsl r\lricit¡l rill ltu,
l)ositivc rilroilrrlics \villr ir vcr ) str'()nlt ¡rositivc irr ¡rlrrrsc
rcsi(luc ol .l.ltJ !p;rls in All;r-l)iiborrl (Al;rr). 'l lrcst'

r(:pions i:tttrt:s¡lttttrl (lurlr: w(ìll \\illì llroric ol ('('n()/()i(

t,olciutis¡n trrrtl lill lornlllion,:rs tlcst:r'itlt:rl irr I'L. llror'¡lt'
& K. Srrritlr (11)7.1), iuì(l ('xlìrt)it irlso lcrtsilc stlt'ss

In [ìrrro¡rr', l,i¡'. ì, , llrt: ¡\lps clcir¡ lv ('\llrl)it ¡rosrlivt'
rr¡touurlir::;. \\/clk ¡rosilivc :urolll¡rlict; íu c ítl:,o rrlr:rcrvctl
oil clt,virlrrrl iuì(l sul)(Ìr'l'i(:i;rl [ritsr:nrr:¡rls - Ilt:r'cl,rrrirrr tlr
trltlt:t irr Nt,r llr-llrstcrn ('lrinit ,urtl lrtrro¡rt: (, .H

Sr.lrrvlr r.zrv:r lrl, Vorlcr, A r rlt.rurlr, lì ltilt(,lr(.t lcn, I llrr z)

Nc¡llrlivc ()r rvclrk ilnonrirlics iuc c()n(cnlrirl('(l
urir¡¡rly irt tlrc zortcs ol sl;rlrlc olrl slliclrls \\,llcrc Ilr(
,lst lrcnosl)lìcr c is gt:rrcr irlly rììor'(r ( ()l(l iìntl tlt:t:¡r:
llr;rziliiur slrit'lrl, lrrli ìtl, Sr'lrrlrlittlrvilrn slrit.lrl, Wt,sl

\lriclt¡t crirl()n. Iiront llrt'¡'ç,,'aa,,r',ic ¡roirrl ol v¡¡tt', ¡,

¡ccilrs (luil('fl('ilr llrirl ir Ilr.'n(r'rrl ¡llrll('ilr i\: o¡r¡'o,;irr¡'
rc¡'.iotrs ol nclirrlivt'lrrrorrrlit')j rìn(l l)(),ilrvt: rrnorrutlit':i,
t lrc I ir:rt /(rrìr'ri lìr'in,', L tu t t'l.rlt'rl rvil lt olrl :,1:rlrlr, :;lliclrlr
;riltl tltt ollttt:; rrrllr ;rrt;r, ,rl 1r'rrrr¡' Iri¡llr t(.r'trll¡t!
:rtlrvilr ( or¡,'l;¡¡i,rr¡ rut|lr vol,,lttut lttlivrlt, i:; ol'r,itltt:.

\
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rntl lrrr ¿rttcurl)l n¡rs rrurtlc ol rclltlion rrilll st:isrnir:
l(:tivily irt Ytutslrin ct rrl. (l!)tlri).

(ìoluil,lt,^'il()N ()ti ilt)^t, 
^N()MAt,il,:s 

wt t'il
lll,:^'l' l,'l,o$/ ¡)A't A

As t lrr: lcr lilor ilrl tlisl r ilrrrl io¡r ol l ltc t irl¿rl ¡rrrolrrirlie;
rlot's nol \('('ln l() bc l¡rrrtlont itl lll llltl t'orrt'litlt.rl rvillr
:;()ntc lic()(lyrr,trrricitl l)iuiuìr(rlr)t t(ìllc(Iing g,c()lcel()ni(
ilctivily, il lr,;r:; irrrlitlrlt:tl lo ltrlirlt. tlrclll s'itlr lrctrl llorv.
'l lt.r rttlrin ¡rrolrlcrrr \vc ntc( rvillr lrtirt llorv tl¡rlit is, ol'
( ()r¡r(i(', tlrl rrrrct¡tt;rl t('lìltl¡li()tì (ìl' llt(. tìì(,1\iltctìì(,tìl:.
rlvtl lllc rvorltl, rlrc rt:lilrlriliry ()l rlt('s(.ltcitslncntcnlr, ir.
rvcll ;rs;t tlctrr u¡ltlcrsllrrrtli¡ll'ol lltc s()utccs ol lrc;rt
ptotlur'lion il tlrc clullr. ()n l *,orltlrritltr lr¿¡srs lltr,
irvcrirlic :rurlitLc lrclrl llos i:; ;rlroul 75 rtr\\ nì r. llt(. lrcitl
Iost:tl llrt':,r¡rlltrt'r¡l tltr,t,lrr'tlr clrn lrt.lrllrilrrrlt.tl lo lltr.
t'o1rli¡11 ()l llì('('lìrllr lurrl lo lrt';rl ¡rrotluct'tl lrt, l¡',',,",'r,
()l ril(li()it(ltvc i:,rtlo¡r1',;. I ltl rtrt':r¡r llt'lrl llol nl('irsllr.(l
Iol ;rll totttur(-'nlli i,; l(, lo (rl ru\\'trr lrrllr rvlrii lt ì5
¡¡¡\\i¡¡r '(irr) l)r'lrllrilrult'rl lollrr.trilt trrrtl llrt,ilr¡rllllt, lrr¡tl
.l ì r¡t\\"r¡r 'lo llrrliolrtlivt i,;olo|r':. in llrt'tlrrst.
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l)lltr: lttitt gi¡ls ¡r¡ltl o{llt:¡ ltlt:;ls wltcrc volca¡listlt

occlu arc lÌcttt:t¡lly cllitlltclcrizctl [ly ltrttclr lritllrcr
sr¡l l'¿rec ltc¿tt llows ll¡irlt thc ;rvcrilllc vltltrt rvllit:ll ttt:ty bc

lllt: r'csr¡lt ol'lr tlrirt lillros¡rlrcrc or, itt st)l¡lt: cast:, <ll'lltc
rrrigrlliott of' rtlållltrlit llttottglr ;r rt:lltlivcly tlrit:k
Iit hos¡rlt t:rt:.

tJrrlrl¡r¡rily lìrr llrc tirrrc lreirt¡ ltcitl lltltv tl;tt:t ;ttc

orrly avirilalllc lìrr lillly of rlttr sl;ttiotls otllsitlt: lrttro¡rt'.

Ilrlwcvct' llrc corrclitlitlll lrt:lrvct:lt hcltt Ilttrv (litlil illl(l
ticlll Llr';rvity ttrsitlt¡cs ¡rJ)l)crtrs clt:itlly i¡r 'l'¡tblc I rvlriltr

l'ig. 4 tlt:rrrotlstlitl(:s lltitl llrclc llltlst lrtt it lirtl* l¡clwcttt
[loflr ¡ranrtnclcrs.

Hc¡l llow is coltsidt:l't'tl ltr.:t t: as ¿t ¡tltr;tttlt':lt t

rncnsrrrirt¡, tlroatl rht:oltlgicttl artolttltlit:s irr thc Iìlrrtlr
willr rcs¡rcct to tllc s¡rhcric¿tllY sy¡¡tlttctlit:¿tl tt¡otlcl trsctl

in l'lrrrtlr litlcs slutlics.

't'ublc I (l¡lrrtlulion lìrìlwcr:n htuf lkrw (ll) ¡r¡rrl litlrll grlvit¡'
rtsirlues (R X eos¡).

E¿rtlt tt(l¡! ¿¡¡t¡¡¡¡tlit:s att¡l tcctottit: fralttt:s

lìegirtrt N ll ll Sl:rlion

l,'igrrrr 4 ('trr rcl:tli0rt l)('lw('('tì llt::tl llt¡rv t¡tc:tst¡¡clllcllls ¡tlttl itl
¡rlrrrrc litl,rl ¡*;¡tlttc' (r 0.,'ót), llt,' t¡¡t:ittl v¡tltlt: 61 J

nrW.nr 'll:rs lrcctt:julrltirf lr'(l f'rtll¡l lltr: llc¡tl llorl v:tlttcs).

(:( )N ( 1,1JSI( )N

'l'lrt: l ltt:ot t:l i(ì¡tl (:¿trlll l itlc tlcl ol tllttt itl¡ls llitr c lrcctt

cottt¡lrr{ctl olt lltc trttsis ttl llrc lVtolotlcltsky rtto<lt:l I,
lvlolotlcrrsky (19(tl), rvlti,.:ll is ll sirrr¡rlc s¡rltcrtiitlltl
synllilclri(: slrlr(rlttrcol lltclilrltll tllctttltltllcc()llll)lis(ls'l
luycrs l()r rvlrir:ll tlrt:'uitlucs ol o.,¡,/f; tttttl (À I 2F)/[, ¡rrc

lixcrl (i rrnrl ¡r Ircrttg lltt: l,lttrtc l)itrrtttl('tcls illl(l Q llìc
tlt'nsrty), Mclcltror ( I!)tìl),

t lltr t:lttstic bclt¡tvior ol lltc ltlttttllt: is llrtrs tlcscribctl
llrrorr¡'lr l¿ iilr(l À irt rt lirlltct'sitrt¡tlt: wltv l)tll lll()lc
so¡rlristicrrlcrl s¡lltcr oitlirl s\'¡trlttcl rit ttroclcls clo ttol ¡iir t:

sigrriliclrrrt rlil lclc¡tccs. l.trlct ¿tl lrclcrogcrrt:ilics sl¡ottltl
llc ull rotlrrccrl ilr l lrt ttlotlcl l)()(rítltsc s¡tltcroicllrl
\vnrìì('f r it' rlorlr'ls l'lril rrr rc¡'irtrts willì \lr()ll!l tL:cl()lll(:

clriuit(:l('r'likt'cutlorrs, voltltttic ttlcits, sttt)(ltlttlitl¡l zoltt:s

ctù... rvlriclt iu(ì gt:ttcritlly lirrkctl lo tlcc¡r ltlilsti

iuronlltlics. I\lolcovt:t . iuì itì(:t(ìitlic itt lcttt¡tcrltlttrc cll¡t
inilt't'<l rltcrr';rsr' llrc lot'rtl ri¡'irlitv lttotlt¡ltts ¡t lttttl

¡tt orlttct:s ir glc¿rlcr titllrl tlcltlr lìì.tli()llr.
I'csl !:()nrl)il1Írli()lls llilvc sllorvll tlllrt lllc ()l:cillll(ì

Iolrrlirtll Lìl lr:rl ()n lltt vt:t lle;tl litrl tll titlc c()lltl)()ltclll is

(lttil(' ilr:,clrsitivc lo lltt' t'llost'll t'llrslit' Ir;trlll
l)¡ìriulì(:lers.'l'lrc iut()llìillics \v(Ì lìlt¡¡ril cilllllol l,c

rutllilrrrlctl lo l birtl tttoclclizltlittrt ol lotttlirrll cllctìts.
l'lrc lrcst r:or¡t'llrlion rvitlr llcrtt llorv tlitlit occuts

rvlrcrc llrclc ir; lt tlntsli( lc(:l()tti!: ttttotttttll'rvitlr tt tlcc¡l
roolcrl or igirr (lro{ s¡rol, sultrltrt:lio¡t, cnrlott) lrt lltt:str

ltt'lts s'lrt:rc tllc clullt nllutllc rs lrì()lc sul)crlici.rl rtlltl tlrc
litlros¡rlrcIt: rrì0r'c "illtrlrilc", llrc I'itl¡rl ¡uroilllrlics urc

¡icilcr itll\' llor,iliVc wlillc itl)()\'(ì ¡¡ ¡oltl rrltrl tlcc¡t
irsllr('n()sl)lr('rc rvilll lrt rrlrl tlrick lilltrrs¡rltt'rc Iltc tcsitlut:s
rtrc rtc¡lrtltVc.
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